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(71) We, PFIZER LIMITED, a British 
Company, of Ramsgate Road, Sandwich, Kent, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement : — 

The invention relates to compounds having 
anorectic properties and is particularly con- 
cerned witii a class of novel 1 - (3 - trifluoro- 
methyl - phenyl) -4 - (cyclic - amido - alkyl)- 
piperazines which show anorectic properties 
vn'th good duration of action and litde or no 
central nervous system or cardiovascular acti- 
vity, and show little tendency towards the 
development of drug tolerance. The compounds 
are therefore particularly useful in combatting 
a tendency towards obesity by reducing 
appetite in human subjects. 

The compounds of the present invention are 
compounds of the general formula: — 



25 



30 



35 



Non-toxic acid addition salts of the com- 
pounds of the invention can be prepared from 
acids which form addition salts containing 
non-toxic anions, such as the hydrochloride, 
hydrobromide, hydroiodide, sulplmte or bisul- 
phate, phosphate or add phosphate, acetate, 
maleate, fumarate, oxalate, lactate, tartrate, 
citrate, gluconate, saccharate, and /x-toluene 
sulphonate salts. 

The compounds of tiie invention may be pre- 
pared in a number of ways: — 
(1) A l-aryl-piperazine of the formula: — 



cfs 



Or) 



(I) 



where 

R represents a succinimido, glutarimido, 2,4- 
dioxo - l(or 3) - imidazolicSnyl or 2,4 - di- 
0X0 - l(or 3) - hexahydropyrimidinyl group, 
the last two groups being optionally sub- 
stituted on the imino nitrogen atom with 
a methyl or an ethyl group; 
X represents a hydrogen, fluorine, chlorine 
or bromine atom; and 
n is 2 or 3; 

and the non-toxic acid addition salts or such 
compounds. 

[Pnce 2Sp] 



40 



45 



is reaaed with an w-R-substituted alkyl 
halide of the formula: 50 

hal— (CHOn— R, 

where hal represents a halogen atom, 
preferably a chlorine or a bromine atom, 
by heating in a dry inert orgam'c solvent, 
e.g. dry dimethylformamide, in the pre- 55 
sence of a base, e.g. potassium carbonate. 
Where the w-R-substituted alkyl halide is 
the chloride or the bromide, the presence 
of an alkali metal iodide, e.g. potassium 
iodide, is advantageous. 60 

The product may be isolated as the free 
base by adidtion of water to the cooled 
reaction mixture, extraction with a suit- 
able organic solvent, e.g. die±yl ether, 
and evapomtion of the previously washed 65 
organic solution in vacuo to dryness, or 
alternatively by evaporation of the re- 
action mixture m vacuo to dryness, ex- 
traction with a suitable organic solvent, 
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e.g. die±yl ether, removal of undissolved 
residue from the solution by filtration, 
washing the filtrate with water and 
evaporaiton of the organic solution in 
vacua to dryness. Purification of the 
crude product may then be effected in 
the usual mamier by recrystallisation from 
a suitable solvent, e.g. petrol ether, to 
yield the free base;, or by fanning the 
acid addition salt, e.g. the hydrochloride, 
by addition of the appropriate acid in a 
suitable solvent, e.g. diethyl ether, to a 
solution of the crude base, e.g. in di- 
ethyl ether, and collection by filtration 
and recrystallisation of the precipitate 
from a suitable solvent, e.g. methanol, to 
produce the pure acid addition salt 
(2) To prepare compounds of the invention 
in which R of the formula (I) reprcsents 
the 2,4 - dioxo - 3 - imidazolidinyl or 
2,4 - dioxo - 3 - hexaliydropyrimidinyl 
group, an o> - (4 - aryl - 1 - pipera2dnyl)- 
alkylamine of the formula: — 



is reacted with an alkyl isocyanatoacetate 
or i8-isocyanatopropionate, the alkyl group 
preferably being a methyl or an ethyl 
group, by heating in a suitable reaction 
inert organic solvent, e.g. benzene, to pro- 
duce a compound of the formula: — 



where B} represents the alkyl groi^ and 
m is 1 or 2. The product, of the for- 
mula (IV), may be isolated by evaporation 
of the reaction mixture in vacico and 
purified by recrystallisation of the solid 
residue, formed if necessary from a 
gummy residue by triliu^tion in e.g. 
petrol ether and decantation, from a suit- 
able solvent, e.g. aqueous methanol solu- 
tion. 

Ring closure by elimination of the 
alcohol, R^OH, to form the compound 
of the invention is then effected by heat- 
ing the compound of the formula (IV), 
for example using as a heating scxurce an 
oil bath at a temperature of about 200° 
Q, for several hours, and the resultant 
solid mass is then cooled and purified 
by recrystalHsation from a suitable sol- 
vent, e.g, a mixture of benzene and 
petrol ether, and c^tionally formed into 
the acid addition salt- by conventional 



means, as described in method (1), which 
is recrystallised, e.g. from metiianol, to 
purity. 

(3) To prepare compounds of the invention 
in whidi R of tiie formula (I) represents 
a 2,4 - dioxo - 3 - methyl(or ethyl) - 1- 
imidazolidinyl or 2,4 - dioxo - 3 - methyl- 
(or ethyl) - 1 - hexahydrop5nlmidinyI 
group, an amine of the formula (III) is 
reacted with an alkyl haloacetate, 

hal— CH2C00R=, 

or )9-halo-propionate, 

hal-^CHoCH.COOR^ 

in which the alkyl group, R-, and the 
halogen atom, hal, are preferably a methyl 
or an ethyl group and a chlorine or a 
bromine atom, respectively, in a suitable 
reaction inert organic solvent, e.g. benz- 
ene, in the presence of a base, e.g. tri- 
ethylamine, at room temperature witii stir- 
ring for several hours. The product, a 
compound of tiie formula : — 



where R- is the allcyl group and m is 
1 or 2, may be isolated by addition of 
water to the reaction mixture, basification 
e.g. with sodium hydroxide solution, sepa- 
ration of the organic layer, extraction of 
the aqueous solution with fresh solvent, 
e.g. benzene, combination of the organic 
solution retained and evaporation in vacua 
to dryness, The resultant crude free base 
product may then be used directly in tiie 
final stage of the synthesis, or first puri- 
fied by recrystallisation from a suitable 
solvent. 

The free base product of the previous 
stage of the formula (V) is then reacted 
with methyl (or ethyl) isocyanate, R'^NCO, 
in a suitable reaction inert organic sol- 
vent, e.g. dimethylformamide, at an 
elevated temperature to produce a com- 
pound of the formula: — 



which may be isolated by evaporation in 
vacua and purified as in method (1). 
(4) To prepare compounds of the invention 
in which R of the formula (I) represents 
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a succimnudo or glutaninido group, i.e. 
a group of the structure: — 



/ 

wherein p is 2 or 3, an amine of the 
formula (III) is reacted with succinic 
anhydride (p=2) or glutaric anhydride 
(p=3) either in solution' in a suitable dry 
reaction inert organic solvent, e.g. dry 
pyi'idine, at an elevated temperature or 
in the absence of a solvent at an elevated 
temperature, e.g. at about 200° C using 
an oil ba± as a heating source, to effect 
the elimination of water between the re- 
agents with production of the compound 
of the invention of the formula : — 



(III) in which X and n are as hereinbefore 
defined may be prepared by the method de- 
scribed therein or analogous methods, by react- 45 
ing unsubstituted or the apprc^riate halo-sub- 
stituted 1 - (3 - trifluorometliylphenyl)piper- 
azine with chloracetonitrile and reducing the 
product. 

Alternatively 1 - (3 - trifluoromethylphenyl)- 50 
piperazine or its halo-substituted derivative 
may be reacted with either chloracetamide or 
^-chloropropionamide, under reflux conditions 
in a reaction-inert organic solvent, e.g. ethanol 
and in the presence of a base, e.g. triediyl- 55 
amine, and the isolated product reduced to 
the desired 1 - aryl - 4 - (o - aminoalkyl)- 
piperazine of the formula (III) by use of, 
for example, sodium dihydro - bis [2 - meth- 
oxyethoxy] aluminate in benzene solution. 60 

As a third alternative, the appropriate 1- 
aryl-piperazine may be reacted with w-bromo- 
ethylamine or -propylamine as its hydro- 
bromide salt under reflux conditions in a re- 
action-inert organic solvent, e.g. ethanol and 65 
in the presence of a base, e.g. sodium bicarbon^ 
ate, and the product of the formula (III) 
isolated from the reaction mixture. 
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The product may be isolated and purified 
by initid removal of solvent, if used, by 
evaporation in vacua and in both cases 

20 recrystailisation' of the reaction residue. 
If desired, an acid addition salt may then 
be prepared and purified m the conven- 
tional manner. 

A by-product of the reaction, the corre- 

25 sponding succinic or glutaric half-amide 
of the formula : — 



0 0 




the presence of which can be detected 
by examination of the infrared absorption 

30 spectrum of the crude reaction produa, 
may be formed, and in such a case it 
may be converted to the desired product 
of the formula (VII) by heating in boil- 
ing acetic anhydride, after which the sol- 

35 vent is removed by evaporation in vacua 
and the residue purified as before. 

The compound of the formula (III), used 
as a starting material in Methods (2) to (4), 
in which X represents a hydrogen atom and 
40 n is 2, is disclosed' in First Addition No. 
93884 to French Patent 1,537,901. That par- 
ticular compound and others of the formula 



(5) Compounds of the invention in which X 

of the formula (I) represents a halogen 70 
substituent are prepared from compounds 
of the formula (I) in which X represents 
a hydrogen atom by appropriate nuclear 
aromatic halogenation using techniques 
well-known in the art. 75 

(6) To prepare compounds of the invention 
in which X of the formula (I) represents 
a chlorine or a bromine atom, a com- 
pound of the formula (I) in which X 
represents a hydrogen atom is nitrosated 80 
such that the nitroso group is incorpor- 
ated at the 4-position of the 3-trifluon>- 
methylphenyl group, the nitroso group is 
reduced to an amino group, and the 
amino-substituted compound is submitted 85 
to diazotisation followed by the Sand- 
meyer reaction, using cuprous chloride or 
bromide, respectively, to yield the re- 
quired chloro- or bromo-substituted final 
product The nitrosation reaction is suit- 90 
ably perfoimed by slowly adding an 
aqueous solution of sodium mtrite to a 
solution of the staning compound as a 
salt, e.g. the hydrochloride, in concen- 
trated hydrochloric acid with vigorous 95 
stirring, the initial temperature of the 
mhcture being kept low, e.g. at about 
—5° C. Generally a thick suspension will 
form, and the solid therefrom may be 
collected by filtration and used directly 100 
in the next stage. 

Reduction of the 4 ^ nitroso - 3 - tri- 
fluoromethylphenyl compound to the cor- 
responding 4 - amino - substituted com- 
pound is suitably effected by heating with 105 
tin and dilute hydrochloric acid under 
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reflux conditions for several hours, 
although several other reductive methods 
are possible, e.g. using iron or zinc with 
hydrochloric or acetic acid, zinc or titan- 
ium chloride with hydrochloric acid, and 
hydrogenation in the presence of such 
catalysts as Raney nickel, platinum or 
platinum oxide at room temperature and 
atmospheric or somewhat higher pres- 
sures. The product is isolated by remov- 
ing sediment from the cooled reaction 
mixture, basifying the solution, e.g, by 
addition of aqueous sodium hydroxide 
solution, and extracting the product- into 
an organic solvent, e.g. diethyl ether, and 
finally evaporating the solution in vacuo 
to dryness. Purification of the product 
may be effected by recrystallisation if 
desired, or the crude product may be 
used directiy in the next stage, Diazo- 
tisation is convem'entiy perform^ by 
slowly adding an aqueous solution of 
sodium nitrite portionwise to a cooled 
solution of the amino compound in 
hydrochloric or sulphuric acid until it 
. has been established, e.g. by a positive 
test with strach-iodide indicator paper, 
that excess nitrous acid is present. The 
resulting solution of the diazonium 
chloride or sulphate, respectively, may 
then be used as such in the subsequent 
Sandmeyer reaction. 

For the preparation of the chloro com- 
pound by the Sandmeyer procedure;, a 
solution of one equivalent of cuprous 
chloride in hydrochloric acid is added to 
the ice-cold diazotisation reaction solution, 
the diazotisation in this case having been 
performed using hydrochloric acid. The 
sparingly soluble complex which separates 
is decomposed by warming the mixture, 
nitrogen thereby being evolved, and there- 
after tiie product as suitably isolated by 
dilution of the solution witii water, ex- 
traction into a suitable organic solvent, 
e.g. diethyl etiier, evaporation of the 
organic solution in vacua to dryness and 
recrystallisation of the solid residue to 
purity. OptiixiaUy a desired acid addition 
salt may be prepared by conventional 
techniques. The bromo cpmpotmd may be 
prepared by a similar procedure, but 
starting from a sulphuric acid diazo- 
tisation reaction solution and a solution 
of cuprous bromide in hydrobromic acid. 
(7) Compounds of the invention in which X 
of the formula (I) represents a chlorine 
or a bromine atom may also be prepared 
from compounds of the formual: — 



by reduction of the nitro group to an 
amino group tinder conditions similar to 65 
those described for the reduction of the 
nitroso group to an amino group in 
Method (6), followed by diazotisation and 
the Sandmeyer reaction, to effect the con- 
version of the amino group to a 4-chloro- 70 
or 4-bromo-substituent, as also described 
in Method (6), The starting compound of 
the formtda (IX) is conveniently prepared 
by one of the three following methods : 

(a) A compound of the formula (I) in 75 
which X represents a hydrogen- atom is 
nitrated with a nitrating mixture com- 
prising concentrated nitric and sul- 
phuric adds, and the required 4- 
nitro - 3 - trifluoromethylphenyl com- 80 
pound IS separated if necessary from 
other nitrated derivatives, eg. by frac- 
tional crystallisation. 

(b) A 1-aryi-piperazine of the formula : — 
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85 



is reacted with an u-R-substituted 
alkyl halide of the formula: 

hal--(CH2X— R, 

where hal represents the halogen atom, 
preferably a chlorine or a bromine 90 
atom according to the conditions as 
hereinbefore described in Method (1). 
(c) An <o - (4 - aryl - 1 - piperazinyl)- 
alkylamine of the formula:^ 



95 



(prepared by analogous methods to 
tiiose hereinbefore described for the 
prq)aration of compounds of the for- 
mula (III)) 

is submitted to any of the preparative 100 
procediures of Methods (2), (3) and (4) 
as described for the corre^Jondmg des- 
nitro compound of the formula (III). 
(8) All the compounds of the invention may 

be prepared by reacting an aniline deriva^ 105 

tive of the formula: — 
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with a compound of the formula: 
[ Y(Cfl2 V-] 2N-<CH2)n-R, 

in which Y represents a hydroxyl group 
or a halc^en atom, preferably a chlorine 
5 atom, in a suitable reaction inert organic 

solvent, e.g. benzene;, in the presence of 
an add or base according to whether Y 
is a hydroxyl group or a halogen atom, 
respectively, 

10 Alteanativdy, for the preparation of 

compounds of the invention of the for- 
mula (I) in which X represents a chlorine 
or a bromine atom, a starting material 
of the formula (XII) with X replaced by 

15 a nitro group may be utilised, and the 
product of the formula (IX) may be con- 
verted to the required final product by 
means of the procedure indicated in 
Mediod (7), as described in greater detail 

20 in Method (6). 

The startmg material of the formula: 

[Y(CH2)2-]N-(CHa).-R 

is conveniendy prepared by reacting di- 
ethanolamine with an <o - R - substimted 
25 alkyl haUde of the formula: 

hal— (CH2)n— R, 

where hal represents a halogen atom, pre- 
ferably a chloarine or a bromide atom, 
under conditions similar to ±ose de- 
30 scribed im Method (1) for the reaction of 
such a compound with a l-aiyl-piperazine 
of the formula (II). The product, a com- 
pound of the formula: 

[HO(CH2)2— ] 2N— (CH2)n-"R, 

35 may optionally then be converted to the 
compound of the formula: 

[hal(CFl2)2H2N-<CH2),—R 

by conventional' techniques for the conr- 
version of a primary hydroKyl group to a 

40 halogen atom. 

(9) As a variation on Method (1) hereinbefore 
described, the w-R-substituted alkyl 
halide, hal— (CH2)n — ^Rj may be replaced 
by the tosylate of w-R-substituted alkanol, 

45 of the formula: — 



and this may be reacted with a 1-aryl- 
piperazine of the formula (II) under 
similar condiitons. 

Prepamtion of the compound of formula II 50 
in which X is hydrogen, and compoxinds of 
formda III in which X is halogeni, which 
are used as starting materials for methods (1) 
and (9), is described in Briti^ patent speci- 
fication No. 948,767 (United States patent 55 
specification No. 3,170,926) and' in Unitwi 
States patent specification No. 3,637,705, re- 
spectively. 

The preparation of compounds of the pre- 
sent invention is described in the following 60 
Examples, in which all temperatures are given 
in °C 

EXAMPLE I. 
1 -. (3 - Trifluoromethylphenyl)pipera2ine 
(11.5 g) was added to a mixture of 2-succin- 65 
imidoechyl chloride (8.1 g), anhydrous potas- 
sium carbonate (7.0 g) and potassium iodide 
(2.0 g) in dry dimethylformamide (50 ml). The 
mixture was then heated to 100^ and main- 
tained at that temperature for 24 hours, after 70 
which it was cooled and poured into water 
(250 ml). The aqueous solution was extracted 
with diethyl edier (3 ,X 100 ml) and the 
organic layers combined, washed with water 
and evaporated in vacuo to give a brown oil 75 
which subsequentiy crystallised. Recrystal- 
lisation from 80 — 100° petrol ether afforded 
a cleaner crystalline product frcMH which the 
hydrochloride salt was prepared by addition 
of ethereal hydrogen chloride solution to an 80 
ethereal solution- of the free base and collection 
by filtration of the resultant precipitate. The 
salt was reciystallised from a mixture of 
methanol and 2-butanone to yield 9.1 g of pure 
1 - (2 - succmnddoethyl) - 4 - (3 - trifluaro- 85 
metkylphenyl) - piperaztne hydrochloride as 
white crystals, m.p. 239—241°. 

Analysis: — 
Found: 

C, 51.9; H, 5.5; N, 10.7% 90 
Required for Ci^HzoFaNaOz . HQ: 
Q 52.1; H, 5.4; N, 10.7% 

This compound has been found to be 
embryotoxic and teratogenic in tests in preg- 
nant rats and mice, but not in rabbits. 95 

EXAMPLES II and III. 
By methods similar to that of Example I, 
the compoamds shown in the following table 
were prepared from 1 - (3 -r trifluoromethyl- 
phenyl) - piperazine and the appropriate co- 100 
cyclic - amido - alkyl chloride. 
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Example 


R 


n 


m.p. 


Analysis % 
(Theoretical in brackets) 
C H N 


II 


sucdnimido 


3 


233—5° 


51.1 
(51.1 


5.5 10.0 
5.9 9.9) 


III 


glutarimido 


2 


195—200° 


52.7 
(53.0 


5.9 9.7 
5.7 10.3) 



EXAMPLE IV. 
To a solution of 1 - (2 - aminoethyl) - 4- 
(3 - trifluoromethyl phenyl) - piperazine (5.5 

5 g) in benzene (50 ml) was added ethyl iso- 
cyanatoacetate (2.6 g) and the nruxture was 
refivixed for one hour, allowed to stand at 
room temperature overnight and evaporated 
to dryness in vacuo. The residual gummy solid 

10 was triturated in 40—60^ petrol ether, the 
solvent decanted and the solid recrystalHsed 
from: aqueous methanol solution to afford 
1 - [2 - (3 - {ethoxycarbonylmethyl}ureido)- 
ethyl] - 4 - (3 - trifluoromethyl - phenyl)- 

15 piperazine (7.1 g) as white crystals, m.p. 126— 
8°. 

Analysis : — 
Foimd: 

C, 54.0; H, 6.3; N, 14.0% 
20 Required for CisHo-F^N^Oa: 

C, 53.7; H, 6.25; N, 13.9% 

The product of the previous stage (5.3 g) 
was heated in an oil bath to a temperature 
of 180^ and kept at that temperature for 2 

25 hours. The resultant glassy soHd was cooled 
and recrystalHsed from a mixture of beiizene 
and petrol ether to give a cream-coloured 
soHd. Formation of the hydrochloride salt of 
the product was effected in the usual manner 

30 and this was recrystallised from methanol to 
yield 3.3 g of 1 - [2 - (2,4 - dioxo - 3 - imid- 
azoUdinyI)ethyl] - 4 - (3 - trifluarometltyl- 
phenyl) - piperazine hydrochloride, m.p. 300 — 
310°. 

35 Analysis : — 
Found: 

C, 49.2; H, 5.1; N, 14.1% 
Required for C^jHioF^N^Oa . HCl: 
C, 48.9; H, 5.1; N, 14.3% 



EXAMPLE V. 40 
To a stirred mixture of 1 - (2 - amino- 
ethyl) - 4 - (3 - trifiuoromethylphenyl) - piper- 
azine (5.46 g) and triethylamine (0.04 g) in 
benzene (70 ml) was added ethyl bromoacetate 
(3.34 g) whereupon precipitation of white solid 45 
occurred. Stirring at room temperature was 
continued for 14J hoiu-s, after which water 
was added, the aqueous layer basified by addi- 
tion of aqueous sodium hydroxide solution, 
and the benzene layer separated from the 50 
aqueous layer. The latter was extracted wi± 
fresh benzene, and the combined benzene solu- 
tions evaporated in vactio to yield a colour- 
less oil (7.2 g). 

A portion of the oil was converted to the 55 
hydrochloride salt of the product by conven- 
tional means which was recrystallised in turn 
from mixtures of methanol and zVopropanol, 
methanol and 2-butanone and from ethanol to 
afford 1 - [2 - (ethoxycarbonylmethyl)amino- 60 
ethyl] 4 - (3 - trifiuorome±ylphenyl) - piper- 
azine dihydrochloride, m.p. 199 — 201° as 
white crystals. 

Ancdysis : — 

Found : 65 

C, 46.6; H, 6.4; N, 9.7% 
Required for CitHo.iF^NsOo , 2HC1: 

Q 47.2; H, 6.1; N, 9.7% 

A mixture of the crude free base product 
of the previous sta^ (5.39 g) and methyl iso- 70 
cyanate (1.2 g) in dimethylfonnamide (50 ml) 
was stirred at 60° for 6 hours. The mixture 
was then cooled and water added, whereupon 
an oil partially separated. Attempts to dissolve 
the oil in a reasonable quantity of chloroform 75 
failed and so the whole was evaporated in 
vactw to an oil from which the hydrochloride 
salt was formed in the usual manner. The salt 
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was recjystaliised in mm from ethyl acetate 
containing a trace of methanol and from a 
mixture of iVcf-propanol and methanol to yield 
1,5 g of 1 - [2 - (2j4 - dioxa - 3 - methyl- 
5 1 - imidazdlidinyT)ethyl] . 4 - (3 - trtfluaro- 
methylphenyl) - piperazine Jrydrocldande as 
white needles, m.p. 231 — ^2°. 

Analysis: — 
Foimd; 

10 Q 50.37; H, 5.37; N, 13.62% 
Required for Ci^HaiPsN^Oa . HQ: 
C, 50.31; H, 5.22; N, 13.8% 

EXAMPLE VI. 
1 - (4 - Chloro - 3 - trifluoromethylphenyl)- 

15 piperazine (5.0 g) was added to a mixture of 
2-succinimidoethyl chloride (3.9 g), anhydrmis 
potassium carbcmate (2.65 g) and potassitmi 
iodide (0.75 g) in dry dimethylformamide (50 
ml), and the mixture heated to 100° C. at 

20 which it was maintained for 19 hours. The 
solution was thereafter cooled, poured into 
water (250 ml) and the aqueous solution ex- 
tracted with diethyl ether (3 X 100 ml), the 
organic layers then being combined, washed 

25 with water and evaporated in vacua to afford 
an oil which subsequendy crystallised. Re- 



crystaUisation from 80 — 100° petrolexmi ether 
afforded pale yellow crystals from which the 
hydrochloride salt was prepared by addition 
of ethereal hydrogen chohide solution to an 30 
ethereal solution of the free base and collec- 
tion of the resultant precipitate by filtration. 
The salt was reciystallised from a mixture 
of methanol and 2-butanone to yield 1.8 g 
of pure 1 - (4 - chloro - 3 - triftuoromethyj- 35 
phenyl) - 4 - (2 - succtmmidoethy[)piperazine 
hydrochloride, m.p. 256 — 7°. 

Analysis : — 
Found: 

C, 48.1; H, 4.7; N, 9.7% 40 
Required for Ci,Hit,ClF«Na02 . HCl: 
C, 47.9; H, 4.7; N, 9.8% 

This compound has been found to be 
embryotoxic and teratogenic in tests in preg- 
nant rats. 45 

EXAMPLES VII AND VIII. 
By methods similar to that described in 
Example I, the compounds shown in the fol- 
lowing Table were prepared from 1 - (4 - halo- 
3 - trifluoromethylphenyl)pipera2ine and the 50 
appropriate o - cyclic - amidoalkyl chloride. 



Example 


X 


R 


m.p. °C and 
free base/ 
salt form 


Analysis % 
(Theoretical in brackets) 
C H N 


VII 


CI 


2,4-dioxo-l- 


227--8° 


42.5 


4.6 


12.0 






methyl-3- 
imidazolidinyl 


(dihydrochloride) 


(42.75 


4.64 


11.7) 


VIII 


Br 


sucdnimido 


122—3^ 


47.02 


4.39 


10.14 








(free base) 


(47.00 


4.37 


9.67) 



EXAMPLE IX. 
To a stirred solution of 1 - (2 amino- 

55 ethyl) - 4 - (3 - trifiuoromethylphenyl)piper- 
azine (2.73 g) in 50% aqueous acetic acid (50 
ml) at room temperature was added dropwise 
a solution of bromine (1.75 g) in 50% aqueous 
acetic acid (15 ml). Within 5 minutes from 

60 completion of bromine addition the solution i 
had turned colourless from its initial red 
colour. Stirring at room temperature was con^ 
tinued for a further ^ hour, and thereafter 
the solution was allowed to stanl for one week, 

65 The solution was then evaporated in vacuo 



to remove solvent, and the crude product 
basified by addition of aqueous sodium 
hydroxide solution, die whole then being ex- 
tracted with diethyl ether several times. The 
ethereal extracts were combined, dried over 
anhydrous sodium sulphate and evaporated in 
vacuo to an oil (about 3.5 g). 

By a conventional technique, the hydro- 
chloride salt of the product was prepared from 
the oil, and recrystallised from methanol to 
afford 2.0 g of 1 - (2 - aminoethyl) - 4 - (4- 
bromo - 3 - trifiuoromethylphenyl^pcrazine, 
m.p. 226 — 8° with decomposition. 



70 



75 
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Analysis : — 
Found: 

C, 34.02; H, 4.52; N, 9.00% 
Required for CiaHirBrF^Nfl . 3Ha: 
5 Q 33.83; H, 4.37; N, 9.10% 

A mixture of the amine product of the 
previous stage (3.3 g, free base, isolated from 
the hydrochloride ^t by basification) and 
succinic anhydride (0.94 g) was heated by 
10 means of an oil bath to 190° and then allowed 
to cool to room temperature. During the heat- 
ing, evolution of gas was observed, and the 
oil reaction mixture darkened The crude pro- 
duct was crystallised once from absolute 
15 ethanol to afford two crops (0.9 g and 0.4 g) 
of crystalline product, m.p. 123—123.5° for 
the first crop. 

A mixed melting point of 123—124° was 
observed for the mixture of this product (first 

20 crop) with the product of Example VIII, and 
comparison of infrared spectra established its 
identity with the product of Example VIII. 

The compounds of the invention have been 
found to be potent anorectic agents with advan- 

25 tages over diose currently in use. 

This has been shown in tests in which their 
anorectic effect has been measured in rats. 
In one of such tests the appetite for peeled 
potatoes of a group of rats starved for 18 

30 hours before oiul administration of 10 mg/kg 
of the test compound (as the free base) and 
then allowed access to the potatoes half an 
hour later, measured after periods of 2 hours 
and 5 hours from the time of pres^entation 

35 of their diet, was compared with die appetite 
of a second group of control rats which 
had been subjected to the same diet restric- 
tions but to wMch only the vehicle for the 
test compound was administered, usually dis- 

40 tilled water. The first group showed a con- 
siderably reduced intake of potato compared 
with the second (control) group after 2 hours, 
a situation not reversed durmg the final 3 
hours. The 2 hour result demonstrated the 

45 presence of anorectic activity of the particiilar 
test compound administered wliilst the 5 hour 
result demonstrated its duration of activity*. 
In a second, similar test, various doses were 
administered in' order to calculate one which 

50 caused the reduction of food intake by 50% 
compared with that of the controls at 2 hours 
(ED50 2 hours) and one producing tiiis effect 
at 5 hours (ED^o 5 hours). A comparison be- 
tween the ED50 values at 2 and 5 hours, as 

55 in the primary screen previously described, 
gave an indication of the duration of action 
of the test compound. 

In order to show the absence or otherwise 
of central nervous system stimulation or seda- 

60 tion, rats were given the test compound 
orally 2 hours before being placed individually 
in compartments of an activity recorder and 
their locomotor activity was measured by 
counting electronically die interruptions of 2 



narrow light beams passing between sources 65 
and photoelectric cells along the bottom of 
each compartment over a period of ten 
minutes. The average result for 12 animals 
was compared with that for control flmmak 
in the same time period. Dosages were varied 70 
in order to calcxilate that required to increase 
or decrease by 50% the locomotor activity 
compared with the value obtained using con- 
trol animals (ED,, 2 hours). The ED^o (2 
hours) values for anorexia and locomotor acti- 75 
vity were then compared, a ratio 

ED50 locomotor activity 

— (each at 2 hours) 

ED50 anorexia 

greater than 12 being taken to indicate a selec- 
tive anorectic effect unassociated with any 
central nervous system exdtation or depressant 80 
effect of the test compound. Litde drug toler- 
ance was shown by the rats to the compounds 
administered at a rate of 10 mgyT^g/day over 
a period of several weeks in that anorectic 
activity was maintained at a high level over 85 
the period after only a sligjit decrease during 
tlie first week of treatment 

The results of such testing have shown that 
compounds having the formula (I) were n is 
2 and those having the formula Q.) where R 90 
represents a succinimido group constitute pre- 
ferred classes of compounds. Compoimds of 
the invention having both such features in the 
formula (I) are particularly preferred. Amongst 
the very best compounds of the invention are 95 
1 - (2 - succinimidoethyl) - 4 - (3 - trifluoro- 
methylphenyl)pipera2ine and 1 - (2 - succin>- 
imidoetiiyl) - 4 - (4 - chloro - 3 . trifluorx)- 
methylphenyl)piperazine, i.e. the compounds of 
Examples I and VI, respectively. 100 

The compounds of the inventions can be 
adnum'stered alone, but will generally be ad- 
ministered in admixture with non^toxic carrier 
or diluent selected with regard to the in- 
tended route of admniKtration and compar- 105 
able wkh standard pharmaceutical practice. 
For example, they may be administered orally 
in the form of tablets containing such ex- 
cipient as starch or lactose, or in capsules 
either alone or in admixture with excipients, 110 
or in the form of eHxirs or siispensions con- 
taining flavouring or colouring agents. They 
may be injected parenterally, for example, 
intramuscularly or subcutaneously. For 
parenteral adrninistration, tiiey are best used 115 
in the form of a sterile aqueous solution which 
may contain other solutes, for example, 
enougla salts or glucose to make the solution 
isotonic. 

For administration to a human subject for 120 
the purpose of combattmg a tendency towards 
obesity by redudng the appetite, it is expected 
that oral dosage of the compounds of tiie in- 
vention will be in the range from 0.01 to 
10 mg/kg/day, more probably 0.1 to 1, given 125 
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in a single dose or in divided doses. Thus, for 
typical adult patients, weighing from 50 to 80 
kg, individual tablets or capsules, for admini- 
stratica once a day, or up to 4 times a day, 

5 cwild contain from 1 to 200 mg, more prob- 
ably 5 to 80 mg, of active constituent in a 
suitable vehicle or carrier. The physician in 
any event will determine the actual dosage 
which will be most suitable for an individual 

10 patient and it will vary with age, the weight 
and response of that patient 

Suitalyle capsule dosage forms of compoimds 
according to the invention are illustrated by 
the following Example; — 



15 EXAMPLE X. 

The product of Example I, 1 - (2 - succin- 
imidoethyl) - 4 - (3 - trifluoromediylphenyl)- 
piperazine hydrochloride, was converted to 
the free base and formulation of capsules of 

20 this compound was then effected using the 
following constituents: — 



Capsule (A ) 



mg/caspule 



1 - (2 - succinimidoethyl) - 4- 
(3 - trifluoromethylphenyl)- 
25 piperazine (free base, active 

constituent) 5 
Maize starch 110 
Lactose 225 
Lubricant (9 parts magnesium 
30 stearate to 1 part sodium 

lauryl sulphate) 8 

Total weight of constituents 348 



Capsule (B) 

1 - (2 - succinimidoethyl) - 4- 
35 (3 - trifluoromcthylphenyl)- 
piperazine (free base), active 
constiment) 20 
Maize starch 110 
Lactose 250 
40 Lubricant (9 : 1 magnesium stear- 
ate : sodium lauryl sulphate) 8 

Total weight of constituents 388 



Capsule (C) 

1 - (2 - succinimidoethyl) - 4- 
45 (3 - tiifluoromethylphenyl)- 
piperazine (free base, active 
constituent) 40 
Maize starch 100 
Lactose 200 
50 Lubricant (9 : 1 magnesium stear- 
ate: sodium lauryl sulphate) 8 

Total weight of constituents 348 



In each case the active constituent was blended 
with the maize starch, lactose and half the 
lubricant (the latter having been screened 55 
through a 60 mesh screen), and the mixture 
was compressed to a grammar state passable 
through a 30 mesh screen. The rest of the 
lubricant was then blended in and the mixture 
was filled into hard gelatin capsules of suit- 60 
able size. 

WHAT WE CLAIM IS : — 

1. Compounds having the formula; 



where 65 
R represents a succinimido, glutarimJdo, 
2,4 - dioxo - 1 (or 3) - imidazolidinyl or 
2,4 - dioxo - l(or 3) - hexahydropyrimidinyl 
group, the last two groups being optionally 
substituted on the imino nitrogen atom 70 
with a methyl or an ethyl group; 
X represents a hydrogen, fluorine, chlorine 
or bromine atom; and 
n is 2 or 3; and 

their non-toxic acid addition salts. 75 

2. Compounds as claimed in Qaim 1, in 
which X represents a hydrogen atom. 

3. Compounds as claimed in Claim 1, in 
which X represents a fluorine, chlorine or 
brcmine atom. 80 

4. Compounds as claimed dn any preced- 
ing claim, in which n is 2. 

5. Compounds as claimed in any preceding 
claim, in which R represents a succinimido 
group. 85 

6. 1 - (2 - sucdnimidoethyl) - 4 - (3 - tri- 
fluoramethylphenyl)piperazine and its non- 
toxic acid addition salts. 

7. 1 - (2 - succinitnidoethyl) - 4 - (4- 
chloro - 3 - trifluoromethylphenyl)piperazine 90 
and its non-toxic addition salts. 

,8. A compound as claimed in any preced- 
ing claim the preparation of which is de- 
scribed in any one of the Examples. 

9. A composition comprising a compound 95 
as claimed in any preceding claim in admix- 
ture with a non-toxic carrier or diluent 

10. A tablet or capsule containing from 
5 to 80 mg of a compound as claimed in any 

of claims 1 to 8 in admixture with a nons 100 
toxic carrier material. 

11. A method of reducing appetite in a 
human subject, and thereby combatting a ten^ 
dency towards obesity, comprising adrninister- 

ing to a himian subject an effective amount of 105 
a compound as claimed in any of claims 1 
to 8. 

12. A method as claimed in claim 11, com- 
prising administering from .01 to 10 mg of 



10 



1,368,256 



10 



the compound per kg weight of the subject 
per day. 

13. A method as claimed in claim 12, com- 
prising administering from 0.1 to 1 mg of 



the compoimd per kg weight of the subject 
per day. 

P. C. C. GRAHAM, 
Chartered Patent Agent, 
Agent for the Applicants. 
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